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3-Amino-3-]Benzoyl- or Aryl-Oxindole Derivatives 
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We, Parke, Davis & Company, a corpora- 
tion organized under the laws of the State 
of Michigan, one of the United States of 
America, of Joseph Canapau at the River, 
Detroit, State of Michigan, United States of 
America, do hereby declare the invention, for 
which we pray diat a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

The present invention relates to new hetero- 
cyclic compounds and, more particularly, it 
relates to new 3-substituted amino-3-benzyl- 
or aryl-oxindole compounds in free base and 
acid-addition salt form, and to methods for 
their production. 

In the forms of their free bases, the com- 
pounds of the invention can be represented by 
the structural formula 



alkoxy, or halogen; and Ar represents benzyl 
or a group of the formula 



35 



'^3 



20 




NM -A -N{?,(e2 
•Al- 



ls 



30 



In this formula R represents hydrogen, lower 
alkyl, or di-(lower alkyl)amino; A represents 
lower alkylene of 2, 3, 4, or 5 carbon atonis, 
separating the nitrogen atoms to which it is 
attached by a least 2 carbon atoms; each of 
Ri and R2 represents lower alkyl, or Ri and R2 
are combined and together represent 3-oxa- 
pentamethylene or lower alkylene of 4, 5, 6, 7, 
or 8 carbon atoms, 4 or 5 of which carbon 
atoms are in annular position with the nitrogen 
atom to which they are attached; each of R3 
and R4 represents hydrogen, lower alkyl, lower 

[Price 4s. 6d.\ 



in which R5 represents hydrogen, lower alkyl, 
lower alkoxy, or chlorine. The lower alkylene 
group represented by the term A can be either 
straight- or branched-chain alkylene. When Ri 
and R2 are combined and represent 3-oxa- 
pentamethylene, the group — ^NRiR^a repre- 
sents the morpholino radical. When Ri and 
R2 are combined and represent lower alkyene, 
the group — ^NRiR2 represents - a pyrrolidino, 
lower alkylpyrrolidino, piperidino^ or lower 
alkylpiperidino radical. The terms "lower 
alkyl" and "lower alkoxy" whenever used in 
this specification indicate that the alkyl and 
alkoxy groups contain not more than 4 carbon 
atoms. 

In accordance with the invention, the fore- 
going compounds are produced by reacting a 
3-halo-3-benzyl- or aryl-oxindole compound 
of the formula 




-Ar 



N 

I 

I? 

with a diamine of the formula 

HoN— A— NR1R2 • 

where R, A, Ri, R2, R3, R4. and Ar are as 
defined before and X represents halogen, pre- 
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ferably chlorine or bromine. It is preferred 
to carry out the reaction in the presence of 
at least one additional equivalent of a base 
which functions in the reaction as an acid 
acceptor. Commonly an excess of the diamine 
is used for this purpose, but other bases which 
can be used include alkali metal carbonates or 
bicarbonates such as sodium carbonate, potas- 
sium carbonate, and potassium bicarbonate. 
While the reactants can be used in approxi- 
mately equimolar quantities, it is preferable to 
use a slight excess over the equimolar amount 
of diamine when another base is added to 
the reaction mixture, and at least approxirqate- 
ly two times the equimolar amount of diamine 
when the diamine itself is to serve as the acid 
acceptor. The reaction can be carried out with- 
out a solvent, or in the presence of a solvent 
such as an excess of the diamine; a lower 
aliphatic ketone such as acetone or diethyl 
ketone; a tertiary amide such as dimethylform- 
amide, dimethylacetamide, or N-methyl-2- 
pyrrolidone; an ether such as dioxane, tetra- 
hydrofuran, or diethylene glycol dimethyl 
ether; or another relatively unreactive solvent 
such as acetonitrile or dimethyl sulfoxide. The 
time and temperature of the reaction are not 
especially critical and satisfactory results can 
be obtained by carrying out the reaction at a 
temperature from about 20 to 150*^C. for from 
10 minutes to 48 hoiurs, the shorter reaction 
times being used at the higher temperatures. 
The preferred conditions are a temperature 
of about 80— 110°C. and a reaction time of 
from 30 minutes to 3 hours, except that some- 
what lower temperatures are preferred in those 
cases where R represents hydrogen. When the 
process is carried out under basic conditions 
the reaction product is present in the reaction 
mixture in free base form. It can be isolated 
directly in this form or» following treatment 
with an acid, as an acid-addition salt. 

The 3-halo-3-benzyl- or aryl-oxindoles em- 
ployed as starting materials in the foregoing 
process can be obtained by any of a variety 
of methods. For example, an aniline compound 
of the formula 



OCOCHx 




The latter compound is cyclized by treating 
with sulfuric acid to give a S-benzyl-or aryl- 
oxindole compound of the formula 
•R3 




Alternatively, the same compound is produced 
by first hydrolyzing the acetate ester and then 
cyclizing by heating with polyphosphoric acid. 
The 3-benzyl-or aryl-oxindole is oxidized with 
air in basic medium to give a 3-hydroxy-3- 
benzyl-or aryl-oxindole which is then reated 
with thionyl chloride or a similar halogenating 
agent to give a 3-halo-3-aryl-oxindole. Alter- 
natively, the 3-benzyl-or aryl-oxindole (lack- 
ing a 3-hydroxy group) is converted direcdy 
to the 3-halo-3-benzyl-or aryl-oxindole by 
halogenation with a halogenating agent such 
as bromine, chlorine, sulfuryl chloride, pyr- 
idine bromide perbromide, N-chlorosuccin- 
imide, or N-bromo-succinimide. In the above 
formulas R, R3, R^, and Ar are as defined be- 
fore. 

According to another method of preparing 
starting materials, an isatin compound of the 
fornaula 




55 
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70 



75 



is reacted with benzyl- or an aryl-magnesium 
bromide of the formula 



50 




is reacted with an acid chloride of the formula 
OCOCH3 
Ar— CH— COCl 
to produce an acetate ester of the formula 



Ar— MgBr 

under anhydrous conditions and the product 
hydrolyzed to produce a 3-hydroxy-3-benzyl- 
or aryl-oxindole compound of the formula 



80 




The latter compound is converted to the 3- 85 
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halo-3-benzyl- or aryl-oxindole compound by 
reaction with diionyl chloride or a siniilar 
halogenating agent. In these formulas R, R33 
R,j5 and Ar are as defined before. 

Also in accordance with the invention, the 
compounds of the invention wherein R repre- 
sents lower alkyl are produced by reacting a 
3-substituted amino- 3-benzyl- or aryl-oxindole 
alkali metal derivative of the formula 



NH— A--HR,R2 




with an alkylating agent; where A, Ri, R2, 
Rs, R4, and Ar are as defined before and M 
represents an alkali metal. The preferred alkali 
metal derivatives are the lithium, sodium, and 
potassium derivatives. They can be produced 
by reaction of the appropriate oxindole com- 
pound unsubstituted at position 1, with a 
strong base such as an alkali metal hydride, 
amide, or alkoxide; and most commonly they 
are formed in situ for reaction with the alkyl- 
ating agent. The preferred alkylating agents 
are lower alkyl halides such as the bromides 
and iodides and lower alkyl sulfates. Some 
examples of suitable solvents for the reaaion 
are tetrahydrofuran, dioxane, benzene, liquid 
ammonia, N-methyl-Z-pyrrolidone, and di- 
methylformamide. A preferred solvent is di- 
methylformamide. The oxindole alkali metal 
derivative and the alkylating agent are normal- 
ly used in approximately equimolar quantities 
•although, if desired, a moderate excess of 
either can be used. The reaction proceeds at 
a satisfactory rate at room temperature or be- 
low (about 0— 30°C.) and, thus, higher tem- 
peratures are not necessary although, if de- 
sired, a brief period of heating can be used 
to ensure a maximum yield of product. Nor- 
mally the reaction is substantially complete 
within about 2 hours at room temperature. 

Further in accordance with the invention, 
the compounds of the invention are produced 
by reacting a 3-substituted iminooxindole of 
the formula 



45 with a benzyl- or an aryl reactive metal deriva- 
tive of the formula 

Ar— W 

under anhydrous conditions, followed by hy- 
drolysis of the resulting reaction product; 
50 where R, A, Ri, Ra, Rs, R4, and Ar are as 




defined before and W represents a reactive 
metal substituent such as lithium or magnesium 
halide (-Mg-halogen), preferably magnesium 
bromide. The benzyl or aryl reactive metal 
derivative can be prepared by reacting the ap- 
propriate benzyl or aryl halide (preferably 
bromide) \yith lithium or magnesium, or, in 
the case of benzyllithium, by reacting benzyl- 
magnesium bromide with lithium. The benzyl 
or aryl reactive metal derivative is usually pro- 
duced in situ for reaction with the 3-substitut- 
ed iniinooxindole compound. The first phase 
of the process is carried out in an anhydrous, 
non-hydroxylic solvent such as cyclohexane, 
pentane, ether,, tetrahydrofuran, or benzene. 
A preferred solvent is a mixture of ether and 
tetrahydrofuran. At least an equimolar amount 
and preferably an excess of the aryl reactive 
metal derivative is used. An excess is used 
especially in those cases in which R repre- 
sents hydrogen. The reaction proceeds at a 
satisfactory rate at room temperature or below 
(about 0 — 30 °C.) and higher temperatures are 
not necessary. At room temperature the reac- 
tion is substantially complete within about 1 
hour. The desired product is then obtained 
following hydrolysis' of the reaction mixture 
with water or other aqueous medium. 

The 3-substituted iminooxindoles required 
as starting materials in the foregoing process 
can be obtained by any of a variety of methods. 
For example, they can be obtained by reacting 
an isatin compound of the formula 




with a diamine of the formula 

H2N— A— NRxRa 

In these formulas R, A, Ri, R2, Rs? and R^ 
are as defined before. 

The free bases of the invention form acid- 
addition salts with a variety of inorganic and 
organic acids. Pharmaceutically-acceptable 
acid-addition salts are formed with acids such 
as hydrochloric, hydrobromic, hydriodic, siil- 
furic, sulfamic, acetic, benzoic, citric, maleic, 
malic, gluconic, ascorbic, pamoic, and related 
acids. The free bases and salts are generally 
equivalent for the piurposes of the invention 
except that one or the other may be preferred 
for particular solubility properties. The com- 
pounds of the invention are also capable of 
existing in both d- and 1- forms. 

The compounds of the invention are useful 
as pharmacological agents and as chemical 
intermediates. With respect to their phar- 
macological properties they are primarily of 
interest as diuretic agents. They produce in- 
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creased excretion of water, sodium, and 
chloride widi essentially no effect on potassium 
excretion. A preferred diuretic agent of the 
invention is 3'[3-(diethyl-aimno)propylamino]- 

5 l-methyi-3-phenyloxindole in free base and 
acid-addition salt forms. Other preferred di- 
uretic agents of the invention are the 3-phenyl- 
4,7-dichloro compounds corresponding to the 
general structure shown at the beginning of 

10 this disclosure, especially those where R re- 
presents hydrogen or methyl, in free base and 
acid-addition salt forms. The compounds of 
the invention are active upon oral adininis- 
tration but can also be given by the parenteral 

15 route if desirecj. 

The invention is illustrated by the follow- 
ing examples. 

Example 1. 
A mixture of 47 g. of 3-chloro-l -methyl- 

20 3-phenyl-oxindole and 50 g. of 3-(diethyl- 
amino)propylarnine is stirred and warmed to 
80°C. An exothermic reaction occurs. The 
heat source is removed and cooling is applied 
to maintain the temperature below lOO^C. 

25 The mixture is then heated at 95— 100°C. for 
1 hour, cooled, and extracted with ether. The 
ether extract is washed with water, dried, and 
exaporated to give a residue of 3[3-(diethyl- 
amino)propylamino]-l-methyl - 3 - phenyl- 

30 oxindole. For purification, the product is dis- 
tilled in vacua; b.p. 180°C. at 0.2 mm. This 
free base is converted to a salt with oxalic acid 
by reacting it with an equimolar quantity of 
oxalic acid in isopropyl alcohol; m.p. 90°C. 

35 after crystallization from isopropyl alcohol. A 
salt widi citric acid is obtained by mixing 
solutions of the free base and citric acid in 
methanol and concentrating the mixture to a 
sinall volume. 

40 By the foregoing procedure, with the sub- 
stitution of 49 g. of 2-(piperidino)ethylamine 
for the 3-(diethylamino)propylamine, the pro- 
duct obtained is l-methyl-3-phenyl-3-[2-piper- 
idino)ethylaminol oxindole. 

45 By the foregoing procedure, with the sub- 
stitution of 55 of 3-(morpholino)propyiamine 
for the 3-(diethylamino)propylamine, the pro- 
duct obtained is' l-methyl-3-phenyl-3^[3-(mor-- 
pholino)p ropylamino] - 3 -phenyloxindole. 

50 The following additional compounds are 
prepared by using the foregoing general pro- 
cedure but with tlie substitution of the appro- 
priate 3-halooxindole and/or the appropriate 
diamine, 

55 From 15.5 g. of 3-chloro-3-phenyloxindole 
and 17.5 g. of 3-(diethylamino)propylamine, 
the product is 3H[3-(diethylamino)propyl- 
amino"]-3-phenyloxindole; the dihydrochloride 
is prepared by dissolving the free base in ether 

60 and treating with an excess of dry hydrogen 
chloride; m.p. 200— 205°C. following crystal- 
lization from isopropyl alcohol-benzene. 

From 25.8 g. of 3-chloro-l-methyl-3- 
phenyloxindole and 20.4 g. of 3-(dimethyl- 

65 amino)propylamine, the product is 3-[3-(di- 



methylamino)propylamino] - 1 - methyl - 3- 
phenyloxindole; m.p. 97 — 98° C. following 
crystallization from isopropyl ether. 

From 27.1 g. of 3-chloro-l-ethyl-3-phenyl- 
oxindole and 21.5 g. of 3-(dimethylamino)- 70 
propylamine, the product is 3-[3-(dimethyl- 
amino)propylarnino] - 1 - ethyl-3-phenyloxin- 
dole; m.p. 87 — 88°C. following crystallization 
from isopropyl ether. 

From 24.4 g. of 3-chloro-l-ethyl-3-phenyl- 75 
oxindole and 22.5 g. of 4-(dimethylamino)- 
butylamine, the product is 3-[4-(dimethyl- 
amino)butylamino]-l-ethyl-3 - phenyloxindole; 
m.p. 68 — 69°C. following crystallization from 
isopropyl ether. 80 

From 18 g. of 3-chloro-l-ethyl-3 -phenyl- 
oxindole and 18 g. of 3-(diethylamino)propyl- 
amine, the product is 3-[3-(diethylanuno)- 
propylamino] -l-ethyl-3-phenyloxindole; b.p. 
185°C. at 0.3 nun. 85 

From 28.6 g. of 3-chloro-l-dimethylamirio- 
3-phenyloxindole and 24.8 g, of 2-(diethyl- 
amino)ethylamine, the product is 3-[2-(diethyl- 
amino)ethylamino] - 1 - dimethylamino-3- 
phenyloxindole; b.p. 170°C. at 0.2 mm. A 90 
hydrochloride salt is obtained by dissolving the 
free base in cyclohexane and adding an excess 
of dry hydrogen chloride; m.p. 152 — 154°C. 
following crystallization from tetrahydrofuran. 

From 57.2 g. of 3-chloro-l-diniethylamino- 95 
3-'phenyloxindole and 55 g. of 3-(diethylamino) 
propylamine, the product is 3-[3-(diethyl- 
amino)propylamino]-l - dimethylamino - 3- 
phenyloxindole; b.p. 165°C. at 0.15 mm. 
When the distillate cools and is allowed to 100 
stand, it solidifies to give a crystalline material; 
m.p. 60*=*C. 

From 27.7 g. of 3-chloro-3-(m-chloro- 
phenyl)oxindole and 26 g. of 3-(diethylamino)- 
propylamine, the product is 3-[3-(diethyl- 105 
amino)propylamino] - 3-(m - chlorophenyl)- 
oxindole; m.p. 113 — 114°C. following crystal- 
lization from isopropyl ether. 

From 82 g, of 3-choloro-l-raethyI-3-(p- 
chlorophenyl)oxindole and 60 g. of 3-(di- 110 
methylamino)propylamine, the product is 3- 
[3-(dimethylamino)propylaininoi - 1-methyl- 
3-(/Kchlorophenyl)oxindole; m.p. 108 — 109°C. 
following crystallization from isopropyl alcohol. 

From 44 g. of 3-chloro-l -methyl- l-3-(p- 115 
chlorophenyl)oxindole and 41 g. of 3-fdiethyl- 
amino)propylamine, the product is 3-f3-(di- 
cthylaniino)propylamino] - 1 - methyl-3-(/>- 
chlorophenyl)oxindole; b.p. 198°C, at 0.35 
mm; m.p. 58 — 60°C 120 

From 27.4 g. of 3-chloro-3-(p-methyoxy- 
phenyl)oxindole and 26 g. of 3-(diethylamino)- 
propylamine, the product is 3-[3-(diethyl- 
amino)propylamino] - 3 - (p-methoxy phenyl) - 
oxindole; m.p. 123 — 124*^C. following crystal- 125 
lization from isopropyl ether. 

From 64.4 g. of 3-chloro-3-benzyloxindole 
and 65 g. of 3-(diethylamino)propylamine, the 
product is 3-[3-(diethylamino)propyIamino]-3- 
benzyloxindole. The dihydrochloride is obtain- 130 
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ed by dissolving the free base in ether and 
adding an excess of dry hydrogen chloride; 
m.p. 229— 230^C. following crystalUzation 
from ethyl acetatebutanoL An insoluble salt is 

5 obtained as follows. A solution of 4.5 g. of 
4,4'-methylenebis(3-hydroxy - 2 - naphthoic 
acid)disodium salt monohydrate in 100 ml. or 
water at 70°C. is poured with vigorous sturrmg 
into a solution of 43 g. of the above- desaribed 

10 dihydrochloride in 100 ml. of water at 70 C. 
The mixture is stirred for 15 minutes and the 
insoluble salt with 4,4'-methylenebis(3-hy- 
droxy-2-naphtho:c acid) is collected on a filter, 
washed with water, and dried in vacuo at 70 C. 

15 for 18 hours. , l^ ,i i 

From 25.7 g. of 3-chloro-3-(i>-tolyl)oxindole 
and 22.0 g. of 3-(diethylamino)propylamine, 
the product is 3-[3-(diethylammo)propyl- 
amino]-3-(o-tolyl)oxindole. 
20 From 3,5,6-trichloro-3-phenyloxmdole and 
3-(diethylamino)propylamine, the product is. 
3 - [3-(diethylaniino)propylamino] - 5,6-di- 
chloro-3-phenyloxindole; m.p. 134 — 136°C. 
following crvstalHzation from isopropyl ether. 
25 From 3,4,6-trichloro-3-phenyloxindole and 
3-(diethylamino)propylamine, the product is 
3- [3 - fdiethylamino)prDpylaminol - 4,6 - m- 
chloro-3-phenyloxindole; m.p. 126— 127^C. 
following crystallization from isopropyl emer. 
30 The starting materials can be obtained as 
follows. With stirring, 17.3 ml. of tiuonyl 
chloride is added dropwise to a solution ot 
43 g. of 3-hydroxy-l-methyl-3-phenyloxmdole 
and 22 ml. of pyridine in 2000 ml. of anhyd- 
35 rous etheir. The solution is stirred for 3 more 
hours, allowed to stand overnight, chilled, and 
stirred with 500 ml. of ice water. The ether 
phase is separated, washed with water, dried, 
concentrated to a volume of about 150 ml., and 
40 refrigerated. The insoluble S-chloro-l-methyl- 
3-phenyloxindole is collected on a filter; m.p. 

jQg 109*^C 

With stirring, 8.1 g. of sulfuryl chloride 
(SO,CU) is added dropwise to a suspension <S 
45 23 6" g of l-ethvl-3-phenyloxindole in 2 Uters 
of methylene chloride. After several hours the 
solution is evaporated to dryness to give a resi- 
due of 3-chloro-l-ethyl-3-phenyloxindole; 
m.p. 73 — 74°C. following crystallization from 
50 benzene-isopropyl ether. The following com- 
pounds are prepared similarly by reacting a 3- 
aryloxindole" with sulfuryl chloride. 3-Chloro- 
l-methyl-3 - (/)-chlorophenyl)oxindole; m.p. 
138L_140°C. following crystallization from 
55 benzene. 3-Chloro-l,5-dimethyl-3 - phenyl- 
oxindole, used without purification. 3,7-Di- 
chloro-3-phenyloxindole, used without puri- 
fication. 3,5-Dichloro-3-phenyloxindole, used 
without purification, 3,5-Dichloro-l-methyl-3- 
60 phenyloxindole; m.o. 101— 102°C. 3-Chloro- 
7-bromo-3-phenvloxindole, used without puri- 
fication. 3,6,7-f richloro - 3-phenyloxindole; 
m.p. 195— 200°C. 3,5,6-Trichloro-3-phenyl- 
oxindole, used without purification. 3,5,7-Tri- 
65 chloro-3-phenyloxindole, used without purifi- 



cation. 3,4,6-Trichloro-3-phenyloxindole used ■ 
without purification. 3,4,7-Trichloro-3-phenyl- 
oxindole, used without purification. 

A solution of 25.8 g. of 3-hydroxy-3-(w»- 
chiorophenyl)oxindole, 27 ml. of pyridine, and 70 
2000 ml. of methylene chloride is cooled to 
0— 5=C. and 21.3 ml. of thionyl chloride is 
added dropwise with stirring. The solution 
is stirred at 0— 5°C. for 2 more hours and 
then allowed to warm to room temperature 75 
and stand for 16 hours. The solution is stirred 
with 500 ml. of ice water and the methyloie 
chloride phase is separated, vsrashed with 
water, dried, and evaporated to give a residue 
of 3-chlorc-3-(m-chlorophenyl)oxmdole, The 80 
following compounds are prepared similarly 
by reacting a 3-hydroxy-3-aryloxindok com- 
pound with thionyl chloride. 3-Chloro-3-(p- 
methoxyphenyl)oxindole, used without pitt^- 
cation. 3-Chloro-3-benzyloxindole, used wifli- 85 
out purification. 3-Chloro-3-(a-tolyl)oxmdole, 
used without purification. 

A suspension of 28.8 g. of magnesium in 
150 ml. of tetrahydrofuran is treated with 
3 e of o-bromotoluene and 1 ml. of methyl 90 
io^de and heated until a reaction begins. At 
this point, a solution of 1^3.5 g of o-bromo- 
tolume in 100 ml. of tetrahydrofuran is add- 
ed at a rate to maintain the reaction mixture, 
under reflux. The mixture is heated at reflux 95 
30 minutes more, then cooled, and a solution 
of 88 2 g of isatin in 1000 ml. of tetrahydro- 
furan is added with the tempwature main- 
tained between 10 and 15°C. The mixture is 
stirred overnight and hydrolyzed with san^^ 100 
ed ammonium chloride soluuon. It is extracted 
widi ether and the ether phase is separated, 
washed with saturated ammonium chloride 
solution, dried over magnesium sulfate, and 
evaporated to give a residue of 3-hydroxy-3- 105 
(^tS-oxindlle; m.p. 208-209°C follow- 
ing cmtallization from ethanol. Similarly, by 
substituting w-chlorobromobenzene for the a- 
bromotoluene, the . product is S^ydjgy-J" „o 
(»Mwdil<wophenyl)oxindole; m.p. 198— 191* 110 

Example 2. 
A mixture of 28.7 g. of 3-chloro-5-methoxy- 
l-methyl-3-phenyloxindole aiid 30 g. ot i- 
(diethylamino)propylamine is stirred and 
warmed to 80°C. An exothermic reartion 115 
occurs The heat source is removed and cool- 
ing is appUed to maintain the temperature be- 
low 100°C. The mixture is then heated at 
95— 100°C. for 1 hour, cooled, and exttacted 
with ether. The edier extract is washed with 120 
water, dried, and evaporated to give a residue 
of 3-r3 - (diedivlamino)propylaminoj - 3- 
methoxy-l-methyl-3-phenyloxindole. For puri- 
fication, the product is distiUed m vcu:ua; b.p. 
210°C at 0 25 mm. A salt with sulfuric acid 125 
is prc^red by reacting equimolar quantities 
of the free base and sulfuric acid m methanol 
and evaporating the solvent. 

By the foregoing procedure, with the sub- 
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stitution of 28.5 g. of 3-chloro-l-ethyl-6- 
methyl-3-phenyloxindoie for the 3-chloro-5- 
methoxy-l-niethyl-3-phenyloxindole and 20.4 
g. of 2-(dimethyiamino)ethylamine for the 3- 

5 (diethylamino)propylamin€, the products ob- 
tained are 3-[2-(dimethylainino)ethylamino]- 
l-ethyl-6-methyl-3-phenyloxindoie and its 
sulfate salt. 

By the foregoing procedure, with the sub- 

10 stitution of 30.6 g. of 3,7-dichloro-l-ethyl-3- 
phenyloxindole for the 3-chloro-5-methoxy-l- 
methyl-3-phenyloxindole and 29.6 g. of 3- 
(pyrrolidino)propylamine for the 3-(diethyl- 
aniino)propylaniine5 the products obtained are 
15 7-chloro-'l-ethyl-3-phenyl-3- [ 3 - (pyrrolidino)- 
propylamino]oxindole and its sulfate salt. 

The following additional compounds are 
prepared by using the foreging general pro- 
cedure but with the substitution of the appro- 
20 priate 3-halooxindole and/or the appropriate 
dianiine. 

From 27.2 g. of S-chloro-l^S-dimethyW- 
phenyl-oxindole and 26.0 g. of 3-(diethyl- 
amino)propylamine, the product is 3-[3-(di- 
25 ethylamino)propylamino] - 1^5 - dimethyl-3- 
phenyloxindole; b.p. 189<^C. at 0,4 mm. A 
solution of 3.65 g. of the free base in a small 
amount of isopropyl alcohol is treated with 
a hot solution of 0.9 g. of oxalic acid in 5 ml. 
30 of isopropyl alcohol. The insoluble salt with 
oxalic acid is collected; m.p. 147 — 149°C. 

From 20 g. of 357-dichloro-3-phenyloxindole 
and 100 ml. of 3-(diethylainino)propylaminej 
the product is 3-[3-(diethylamino)propyl- 
35 amino] -7-chloro-3-phenyloxindole; m.p.. 126^ — 
128° C. following crystallization from iso- 
propyl ether. 

From 55.4 g. of 3,5-dichloro-3-phenyl- 
oxindole and 100 ml. of 3-(diethylamino)pro- 
40 pylamine, the product is 3-[3-(diethylamino)- 
propylamino]-5-chloro-3-phenyloxindole; m.p. 
125 — 126°C. following crystallization from . 
isopropyl alcohol. 

From 29.2 g. of 3,5-dichloro-l-methyl-3- 
45 phenyloxindole and 21.5 g. of 3-(dimethyl- 
amino)propylamine, the product is 3-[3-(di- 
methylamino)propylamino] - 5 - chloro - 1- 
methyl-3-phenyloxindole; m.p. 89 — 90°C. 
following crystallization from isopropyl ether. 
50 From 54.5 g. of 3-chloro-7-bromo-3-phenyl- 
oxindole and 100 ml. of 2-(diethylamino)- 
ethylamine, the product is 3- [2-(di€thyl- 
amino)ethylamino] -7-bromo - 3 - phenyloxin- 
dole; m.p. 119 — 120°C. following crystalliza- 
55 tion from isopropyl alcohol. 

From 64.4 g. of 3-chloro-7-broino-3-phenyl- 
oxindole and 100 ml. of 3-(diethylamino)- 
propylamine, the product is 3-[3-(diethyl- 
amino)propylamino]-7-bromo - 3 - phenyl- 
60 oxindole; m.p. 127— 129°C. 

From 62.4 g. of 35657-trichIoro-3-phenyl- 
oxindole and 131 ml. of 3-(diethylamino)- 
propylamine, the product is 3-[3-diethyl- 
amino)propylamino] -6,7-dichloro - 3-phenyl- 



oxindole; m.p. 139— 140°C. following cry- 65 
stallization from isopropyl alcohol. 

From 26 g. of 3,6,7- trichloro-3 -phenyl- 
oxindole and 100 ml, of l-methyl-4-(diethyl- 
amino)butylamine, the product is 3-[l-methyl- 
4 - (diethylamino)butylamino]6,7 - dichloro- 70 
3-phenyloxindole; m.p. 119-— 120°C. follow- 
ing crystallization from isopropyl ether. 

From 35.4 g. of 3,5,7- trichloro-3 -phenyl- 
oxindole and 30 g. of 3-(diethylamino)propyl- 
amine, the product is 3- [3-(diethylamino)- 75 
propyIaminol-5,7-dichloro-3 - phenyloxindole; 
m.p. 112 — 113°C. following crystallization 
frona isopropyl ether. 

From 23 g. of 3,4,7-trichloro-3-phenyl- 
oxindole and 60 ncj. of 3-(dimethylamino)- 80 
propylamine (the reactants being mixed at 
room temperature before heating^ the product 
is 3-[3-(dimethylamino)propylamino] - 4,7- 
dichloro-3-phenyloxindole; m.p. 154 — 155°C. 
following crystallization from isopropyl alcohol. 85 

From 28 g. of 3,4,7-trichloro-3-phenyl- 
oxindole and 60 g. of 3-(diethylamino)propyl- 
amine (the reactants being mixed at room tem- 
perature before heating), the product is 3-[3- 
(diethylamino)propylaniino] - 4,7-dichloro-3- 90 
phenyloxindole; m.p. 156 — 157°C. following 
crystallization from isopropyl ether. 

The starting materials can be obtained as 
illustrated in Example 1 and as illustrated be- 
low. With stirring and external cooling, 133 g. 95 
of O-acetylmandeloyl chloride is added to a 
solution oj 181.4 g. of i>-medioxy-N-niethyl- 
aniline in 1000 ml. of benzene. The mixture is 
then heated vinder reflux for 2 hours, filtered 
to remove <>-methoxy-N-methylaniline hydro- 100 
chloride and the filtrate evaporated to give a 
residue of 4'-methoxy-N-methylmandelanilide 
acetate ester. This ester is heated at reflux for 
2 hours with 1000 ml. of ethanol, 250 ml. 
of . water, and 40 ml. of 50% aqueous sodium 105 
hydroxide. The solution is then acidified with 
acetic acid and evaporated under reduced pres- 
sure. The residue is stirred with 500 ni. of 
ether and 500 ml. of water. The ether phase 
is separated, washed with water, dried, and 110 
evaporated to give a residue of 4'-methoxy-N- 
methylmandelanilide; m.p, 54 — 54.5°C. 
following crystallization from isopropyl ether. 
A mixture of 162.4 g. of this product and 
1000 g. of polyphosphoric acid is stirred and 115 
heated at 95— lOO^C. for 30 minutes. The 
solution is cooled and diluted with water. The 
insoluble 5-methoxy-l-methyl-3-phenyloxin- 
dole is collected on a filter, washed with water 
and dried; m.p. 120— 121°C. following cry- 120 
stallization from isopropyl alcohol. This pro- 
duct, 108.5 g., is dissolved in 2500 ml. of abso- 
lute m.ethanol and 25 g. of sodium methoxide 
is added. The solution is stirred and a steady 
stream of air is passed in for 16 hours. The 125 
solution is acidified with 30 ml. of acetic acid 
in 100 ml. of water and then evaporated at 
reduced pressure. The residue of 3-hydroxy- 
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5-methoxy-l-methyl-3-phenyloxindole is wash- 
ed with water, dried, and crystallized from 
ethanol; m.p. 160— 161°C. A solution of 59.3 
g. of this product and 27 ml. of pyridine in 

5 2000 ml. of methylene chloride is prepared and , 
cooled to 0— 5°C., and 21.3 ml. of thionyl 
chloride is added dropwse with stirring. The 
solution is stirred at 0— 5°C. for 2 more hours 
and then allowed to warm to room tempera- 

10 ture and stand for 16 hours. The solution is, 
stirred with 500 ml. of ice water and the 
methylene chloride phase is separated, washed 
with water, dried, and evaporated to give a 
residue of 3-chloro-5-niethoxy-l-methyl-3- 

15 phenyloxindole; m.p. 109— llO^C. foUowing 
crystallization from isopropyl ether. 

The other starting materials are obtained m 
an analogous manner. For example, N-ethyl- 
rwhtoluidine is reacted with O-acetylmandeloyl 

20 chloride and the product hydrolyzed to give N- 
ethyl-3'-methyhnandelanilide. The latter com- 
pound is cyclized in polyphosphoric acid to 
give l-ethYl-6-methyl-3-phenyloxindole which 
IS then air oxidized to l-ethyl-3-hydroxy-6- 

25 methyl-3-phenyloxindole; the latter product is 
converted to 3-chloro-l-ethyl-6-methyl-3- 
phenyl-oxindole bv reaction with thionyl 
chloride. In the same manner, o-chloro-N- 
ethylaniline is reacted with O-acetylmandeloyl 

30 chloride and the product hydrolyzed to give 
2'-chloro-N-ethyhnandelanilide. The ^ latter 
compound is cyclized in polyphosphoric acid 
to give 7-chloro-l-ethyl-3-phenyloxmdole 
which is then air oxidized to 7-chloro-l-etihyl- 

35 3-hydroxy-3-phenyloxindole; the latter product 
is converted to 3,7-dichloro-l-ethyl-3 -phenyl- 
oxindole by reaction with thionyl chloride. 

The following additional compounds are ob- 
tained by reacting an O-acetylmandeloyl 

40 chloride with an aniline compound, as indi- 
cated above. 4'-Methyl-N-methylmandel- 
anilide acetate; m.p. 112— 114^C. 2'-Chloro- 
mandelaniHde acetate; m.p. 103— 105°C. 4 - 
Chloromandelanilide acetate; m.p. 158— 
45 160°C. N - methyl-4'-chloromandelamlide 
acetate, used without purification. . 2'-Bromo- 
mandelanilide acetate; m.p. 123 — 124^C. 
2',3'-Dichloromandelanilide acetate; m.p. 

' 102 103^C. 3',4' - Dichloromandelanilide 

50 acetate; m.p. 81—85^0. 2',4'-Dichloronaan- 
delanilide acetate; m.p. 113 — 115°C. 3',5'- 
Dichloromandelanilide acetate; m.p. 153 — 
155°C. 2',5'-D ichloromandelanilide acetate ; 
m.p. 110°C. 

55 The following additional compounds are ob- 
tained by basic hydrolysis of a mandelanilide 
acetate, as indicated above. 4'-Methyl-N- 
methylmandelaniUde; m.p. 100— 102^C. N- 
methyM'-chloromandelanilide, used without 

60 purification. . 

The following additional compound is ob- 
tained by heating a mandelanilide with poly- 
phosphoric acid, as indicated above. 5-Chloro- 
l-methyl-3-phenyloxindole; m.p. 131 — 

65 132<^C. 



The following additional compounds are ob- 
tained by adding 0.5 mole of a mandelanilide 
acetate to a mixture of 600 ml of concentrated 
sulfuric acid and 70 ml. of water below 20°C.; 
warming the mixture to form a solution and 70 
stirring for 4 hours; pouring the mixture onto 
ice, collecting the product, and dissolving it 
in ether; washing the ether solution with dilute 
ammonia and evaporating to dryness; and 
recrystallizing the product from ethanol or a 75 
lower alkanoi. 7-Chloro-3-phenyloxindole; 
m.p. 180 — 182^C. 5-Chloro-3-phenyloxindole; 
m.p. 191-192°C. 7-Bromo-3-phenyloxindole; 
m'p' 192 — 194°C. 6.7-Dichloro-3-phenyl- 
oxmdole; m.p. 215— 217°C. 5,6-Dichloro-3- 80 
phenyloxindole; m.p. 195— 197°C. 5,7-Di- 
chloro-3-phenyloxindole ; m.p. 200 — 20 1 ° C. 
4,6-Dichloro-3-phenyloxindole; m.p. 208 — 
210°C. 4,7-Dichloro-3-phenyloxindole; m.p. 
230^235°C. , ^ ®5 

Cyclization with sulfuric acid can also be 
carried out after the acetate ester has been 
hydrolyzed. For example, 179.6 g. of 4'- 
methyl-N-methylmandelanilide is added in 
portions to a mixture of 1200 ml. of con- 90 
centrated sulfuric acid and 120 ml. of water. 
The mixture is stirred at room temperature 
for 4 hours and cautiously poured onto ice. 
The product is collected and washed with 
water. It is l,5-dimethyl-3-phenyloxindole; 95 
m.p. 105 — 106^C. following crystallization 
from aqueous ethanol. 

Example 3. 
A mixture of 25.7 g. of 3-chloro-l -methyl- 
3-phenyloxindole and 30 ml. of 2-(diethyl- 100 
amino)ethylamine is heated at 95 — 100°C. for 
1 hour, cooled, and extracted with ether. The 
ether extract is washed with water, dried, and 
evaporated to give a residue of 3-[2-(diethyl- 
amino)ethylamino]-l-methyl - 3 - phenyloxin- 105 
dole. For purification, the product is distilled 
in vacuo; b.p. 195°C. at 0.25 mm. The di- 
hydrochloride salt is obtained by dissolving 
the free base in ether and adding an excess 
of dry hydrogen chloride. HO 

Example 4. 
With external cooling to maintain the tem- 
perature below 15°C., a mixture of 48.6 g. of 
3-chloro-3-phenyloxindole in 50 ml. of di- 
methylformamide is added to 79 g. of 1- 115 
methyl-4-(diethylaniino)butylamine. After 12 
hours the mixture is heated at 90°C. for 10 
minutes, cooled, and diluted with 100 ml. of 
dimethylformamide. The resulting solution 
containing 3-[l-methyl-4 - (diethylamino)- 120 
butylamino] -3-phenyloxindole is treated with 
20 g. of a 50% sodium hydride-mineral oil 
dispersion at a temperature below 30°C. The 
mixture is cooled to 15°C. and maintained at 
this temperature while 31.3 g. of methyl 125 
iodide is gradually added. The mixture is then 
stirred overnight at room temperature, heated 
at 90^C. for 10 minutes, and evaporated al- 
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most to dryness. The residue is dissolved in 
ether and the solution is washed with water, 
dried over anhydrous magnesium sulfate, and 
evaporated to give a residue of 3-[l-methyl- 
5 4-(diethylamino)butylamino]-l - methyl - 3- 
phenyloxindole. For purification, the com- 
poiind is distilled in vacua; b.p, 192 — 194°C. 
at 0.2 mm. 

Example 5. 

10 At room temperature, 1.65 g. of a 57% 
sodium hydride-mineral oil dispersion is add- 
ed in portions to a solution of 14.6 g. of 3- 
[3-(diethylamino)propylamino]-3-(ni - chloro- 
phenyl)oxindole in 100 ml. of dimethylform- 

15 amide. The mixture is cooled to 10°C and 
treated dropwise with 5.6 g. of methyl iodide. 
After addition is complete the mixture is stir- 
red at room temperature for 2 hours, allowed 
to stand overnight, and concentrated almost to 

20 dryness. The residue is dissolved in ethyl 
acetate and the solution is dried over anhy- 
drous magnesium sulfate and distilled. A dis- 
tillate of 3- [ 3-(diethylamino)propylamino] - 
l-methvl-3-(?«-chlorophenvl)oxindole is col- 

25 lected; b.p. 222°C. at 0.2 mm. 

By the reaction of the appropriately sub- 
stituted oxindole compound with sodium hy- 
dride and methyl iodide according to the fore- 
going general procedure, the following addi- 

30 tional compounds are obtained. 

From 3- \ 3-(diethylamino)propylamino] -3- 
benzyloxindole, the product is 3- [3-(diethyl- 
amino')propylaminol-l-methyl-3 - benzyloxin- 
dole; b.p. 196 — 199oC. at 0.3 mm. 

35 From 3-' [ 3 -(diethylamino)propylamino] -7- 
chloro-3-phenyloxindole, the product is 3-[3- 
(diethylamino)propylamino] - 7 - chloro-1- 
methyl-3-phenyloxindole; b.p. 200°C. at 
0.5 mm. 

40 From 3- [3-(diethylamino)propylamino] -7- 
hromo-3-phenyloxindole, the product is 3- 
i[3-(diethylamino)propylamino] - 7 - bromo-1- 
methyl-3-phenyloxindole; b.p. 185°C. at 0.2 
mm. 

45 From 3- [3 - (diethylamino)propylamino] - 
6,7-dichloro-3-phenyloxindole, the product is 
3- [3 - (diethylamino)propylamino] 6,7 - di- 
chloro-l-methyl-3-phenyloxindole. The di- 
hydrochloride is obtained by dissolving the 

50 free base in ether and treating the solution 
with excess hydrogen chloride; m.p. 190 — 
195 °C. following crystallization from iso- 
propyl alcohol. 

From 3- [3 - (diethylamino)propylamino] - 

55 457-dichloro-3-phenyloxindole, the product is 
3- [3 - (diethylamino)propylamino]4,7 - di- 
chloro-l-inethyl-3-phenyloxindole. The hydro- 
chloride salt is obtained by dissolving the free 
base in ether and adding hydrogen chloride. 

60 The insoluble product is collected and crystal- 
lized from isopropyl alcohol; it analyzes for 1 
and -J moles of hydrogen chloride and melts be- 
tween IIO^IIS^C. 



Example 6. 

A solution of phenyllithium (prepared from 65 
9 g. of lithium \yire and 98 g. of bromo- 
benzene) in 500 ml. of ether is added under 
nitrogen to a solution of 20.8 g. of 3-[3- 
(dimethylamino)propylimino] oxindole in 100 
ml. of tetrahydrofuran. The resulting mixture 70 
is allowed to stand 1 hour and then stirred 
cautiously with 50O ml. of ice water. The 
organic phase is separated and evaporated and 
the residue dissolved in ether. The ether solu- 
tion is washed with water and evaporated . to 75 
give a residue of 3-[3-(dimethylaniino)propyl- 
amino] -3-phenyloxindole. This free base is dis- 
solved in benzene and treated with an excess 
of hydrogen chloride. The dihydrochloride 
salt which separates is collected; m.p. 240 — 80 
245^C. following crystalhzation from ethanol. 

The starting material can be obtained as 
follows. A suspension of 14.7 g. of isatin and 
11 g. of 3-(dimethylamino)propylamine in 50O 
ml. of benzene is heated under partial reflux 35 
with continuous removal of the water form- 
ed in the reaction. After 1 hour, or when the 
theoretical amount of water has been collected, 
the reaction mixture is stirred with charcoal, 
filtered, and evaporated to give a residue of 
3- [3 - (dimethylamino)propylimino] oxindole, 
suitable for use without further purification. 

WHAT WE CLAIM IS: — 

1. Compounds of the formula 




95 



and acid-addition salts thereof, where R repre- 
sents hydrogen, lower alkyl, or di-(lower alkyl) 
amino; A represents lower alkylene of 2, 3, 4, 
or 5 carbon atoms, separating the nitrogen 
atoms to which it is attached by at least 2 100 
carbon atoms; each of Ri and R2 represents 
lower alkyl, or Ri and R2 are combined and 
together represent 3-oxapentamethylene or 
lower alkylene of 4, 5, 6, 7, or 8 carbon atoms, 
4 or 5 of which carbon atoms are in annular 105 
position with the nitrogen atom; each of R3 
and R4 represents hydrogen, lower alkyl, lower 
alkoxy, or halogen; and Ar represents benzyl 
or a group of tibe formula 




in which IV5 represents hydrogen, lower alkyl, 
lower alkoxy, or chlorine; and "lower" is as 
hereinbefore defined. 

2. 3- [3 - (Diethylamino)propylamino]-l- 
methyl-3-phenyloxindole and acid-addition 115 
salts thereof. 
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3. 3-[3 - (Diethylamino)propylaimno] - 1- 
cthyl-3-phenyloxindole and acid-addition salts 
thereof. 

4. 3-[3-(Diethylamino)propylamino] - 4,7- 
dichloro-3-phenyloxindole and acid-addition 
salts r^'^^eof. 

5. 3-[3-(Diethylamino)propylamino] - 4,7- 
dichloro-l-methyl-3-phenyloxindole and acid- 
addition dfllts thereof. 

6. A method for preparing a compound as 



defined in Claim 1 or its acid-addition salt, 
substantially as described in any one of the 
foregoing Examples. 
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